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The benefits of agreeing on what matters
most: Team cooperative norms mediate
the effect of co-leaders_ shared goals
on safety climate in neonatal intensive
care units
Ludwig Kuntz
Nadine Scholten
Hendrik Wilhelm
Michael Wittland
Hendrik Ansgar Hillen
Background: Safety climate research suggests that a corresponding climate in work units is crucial for patient
safety. Intensive care units are usually co-led by a nurse and a physician, who are responsible for aligning an
interprofessional workforce and warrant a high level of safety. Yet, little is known about whether and how these
interprofessional co-leaders jointly affect their unit_s safety climate.
Purpose: This empirical study aims to explain differences in the units_ safety climate as an outcome of the nurse
and physician leaders_ degree of shared goals. Specifically, we examine whether the degree to which co-leaders
Key words: co-leaders, cooperative norms, interprofessional cooperation, safety climate
Ludwig Kuntz, Dr, is Professor, Department of Business Administration and Health Care Management, University of Cologne, Germany.
Nadine Scholten, Dr, Postdoctoral Fellow, Institute of Medical Sociology, Health Services Research, and Rehabilitation Science, University of Cologne,
Germany.
HendrikWilhelm,Dr, is Assistant Professor, Seminar for BusinessAdministration,CorporateDevelopment, andOrganization,University ofCologne,Germany.
Michael Wittland, Dr, is Professor, Department for Nursing and Health Care, University of Applied Sciences and Arts, Hannover, Germany.
Hendrik Ansgar Hillen, MSc, is Research Associate, Department of Business Administration and Health Care Management, University of Cologne,
Germany. E-mail: hillen@wiso.uni-koeln.de.
This research project was supported by a grant from the UoC Forum BManagerial Risk Factors in Medicine[ (funding period: 2014Y2016), which
was funded by the Excellence Initiative Program at the University of Cologne, endowed by the German Research Foundation.
Results from this project were previously presented at the German Conference for Health Services Research in Berlin on October 6, 2017, and at the
Annual Meeting of the German Society for Neonatology and Pediatric Intensive Care Medicine in Dresden on June 9, 2017.
No conflicts of interest have been declared by any of the authors.
The authors have disclosed that they have no significant relationship with, or financial interest in, any commercial companies pertaining to this article.
This is an open-access article distributed under the terms of the Creative Commons Attribution-Non Commercial-No Derivatives License 4.0 (CCBY-
NC-ND),where it is permissible to download and share the work provided it is properly cited. The work cannot be changed in anyway or used commercially
without permission from the journal.
DOI: 10.1097/HMR.0000000000000220
Health Care Manage Rev, 2018, 00(0), 00Y00
Copyright B 2018 The Authors. Published by Wolters Kluwer Health, Inc.
Month & 2018 1
share goals in general fosters a safety climate by pronouncing norms of interprofessional cooperation as a
behavioral standard for the team members_ interactions.
Methodology/Approach: A cross-sectional design was used to gather data from 70 neonatal intensive care units
(NICUs) in Germany. Survey data for our variables were collected from the unit_s leading nurse and the leading
physician, as well as from the unit_s nursing and physician team members. Hypotheses testing at unit level was
conducted using multivariate linear regression.
Results: Our analyses show that the extent to which nurseYphysician co-leaders share goals covaries with safety
climate in NICUs. This relationship is partially mediated by norms of interprofessional cooperation among NICU
team members. Our final model accounts for 54% of the variability in safety climate of NICUs.
Conclusion: Increasing the extent to which co-leaders share goals is an effective lever to strengthen interprofessional
cooperation and foster a safety climate among nursing and physician team members of hospital units.
Intensive care units are safety-sensitive environmentscharacterizedbyhigh task interdependency (e.g.,Manser,2009). Because errors can be highly consequential and
technological complexity and vulnerable patients demand
a reliable information flow between physicians and nurses
(Weller, Boyd, &Cumin, 2014), a climate for safety shared
among team members of different professions is essential.
Supporting this relationship, research has linked safety
climate to patient outcomes (Singer, Lin, Falwell, Gaba, &
Baker, 2009) and medication error rates (Steyrer, Schiffinger,
Huber, Valentin, & Strunk, 2013).
The twoprofessionsworking in intensive careunitsVnurses
and physiciansVoften espouse substantially different goals
(Garman, Leach, & Spector, 2006), and these differences
may threaten patient safety (Weller et al., 2014). The
extent to which members of different professions share
goals is particularly relevant for the nurse and physician co-
leaders of a unit, because of the power that is Bstructurally
embedded[ (Denis, Langley, & Sergi, 2012, p. 231) within
co-leadership dyads.Whether the extent towhich these co-
leaders share goals affects their unit_s safety climateVand
what mechanism may translate this effect to the team
levelVremains only barely studied. In consequence, we
know little about whether and why interprofessional
leaders bridge the professional divide in their health care
teamsVas opposed to fortifying this divide. This scant
research becomes apparent in our limited understanding
of what renders physicians and nurses in co-leadership
positionsVthat is, bearers of complementary knowledge
and skill sets (Denis, Langley, & Rouleau, 2010; Garman
et al., 2006)Veffective. The continuing lack of research
on interprofessional constellations leaves scholars and
managers puzzling whether and why shared goals among
leaders drive shared perceptions of safety among staff.
Our study aims to address these shortcomings by theori-
zing and analyzing the impact of shared goals between nurse
and physician co-leaders on safety climate in neonatal
intensive care units (NICUs). By theorizing and testing
the mediating effect of norms for interprofessional coopera-
tion among NICU team members, we also introduce a
mechanism that explains how the extent of shared goals
affects safety climate, thus highlighting the potential of
interprofessional co-leader constellations to foster coop-
eration between nursing and physician team members.
These insights have implications for our understanding
of nurseYphysician co-leadership; they uncover previ-
ously overlooked connections between co-leader config-
urations and safety climate, and they also offer managerial
implications.
Theory and Conceptual Background
In general, a work climate captures the unit members_
shared perceptions of their common social environment
(Zohar&Hofmann, 2012). One particularly relevant climate
domain in health care is a unit_s climate of safetyVthat is, the
shared perceptions toward the importance of safety-oriented
behaviors, procedures, or activities (Zohar&Hofmann, 2012).
Previous research has consistently highlighted the im-
portance of leader commitment to safety to foster a work
climate focused on safety (e.g., Hofmann&Morgeson, 1999;
Zohar, 1980). Through actions that value safety and the
display of safety concerns, leaders can inform their team
members about behavioral expectations (Zohar & Hofmann,
2012). Subsequent research established a link between
(dimensions of) safety climate and organizational out-
comes, such as safety communication perceived by em-
ployees andwork accidents (Hofmann&Morgeson, 1999).
Intensive care unitsVan environment where a climate
of safety is essentialVare often led by leaders of two different
professionsVthat is, a nurse and a physician (Clausen et al.,
2017; Thude, Thomsen, Stenager, & Hollnagel, 2017). In
general, such co-leaders can pursue different day-to-day goals
that result from their different tasks, roles, and responsibil-
ities due to their task-related specialization and differentia-
tion (Denis et al., 2010).
Although their day-to-day goals may differ, these co-
leaders may nevertheless experience a feeling of Bbeing
on the same page.[ Such generally shared goals provide
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an important foundation for a common task motivation
(Locke & Latham, 2002). Shared goals reflect the degree
to which individuals exhibit common goals, missions, and
visions (Chow &Chan, 2008) and the degree to which they
work for a commonpurpose (Locke&Latham, 2002). Shared
goals have been shown to foster the willingness to share
knowledge with organizational members (Chow & Chan,
2008). Specifically, DeJoy, Schaffer, Wilson, Vandenberg,
and Butts (2004) showed that an organizational climate
covering the ease of information sharing and communica-
tion benefits the safety climate as perceived by individual
workers.
These arguments suggest that the extent to which
NICU co-leaders generally share goals will benefit their
exchange of safety- and treatment-related information.
Such knowledge sharing demonstrates an active concern
for safety and hands-on participation in safety activities.
Because co-leaders function as examples to their followers,
their safety-related behavior should also support the per-
ceived importance of safety-related behavior among their
followers across professional boundaries, thus boosting
the unit_s safety climate. Therefore, we hypothesize the
following:
Hypothesis 1. The extent to which nurse and physician
co-leaders share goals positively influences their unit_s
safety climate.
Although our above argument points out the relation
between co-leaders_ shared goals and their unit_s safety
climate, our argument has only touched upon cooperation
in that unit. In the following section, we will focus on this
particularly relevant antecedent of unit safety climate: norms
of interprofessional cooperation in a unit. Team norms
function as informal rules among team members and limit
the range of expected behavior to those behaviors that
are helpful for team functioning and task achievement
(Hackman, 1992). Teams develop norms regarding behav-
iors that are essential for task accomplishment through
interactions with leaders and co-workers (Feldman, 1984).
For example, Taggar and Ellis (2007) revealed that a leader_s
expectations toward collaborative problem-solving function
as themain driver in shaping the corresponding norms within
newly formed teams. Shared superordinate goals between
interprofessional co-leaders can work as a means to support
the integration of two conflicting social groups and over-
come conflicting agendas for the purpose of goal achieve-
ment (Locke & Latham, 2002). Ultimately, norms toward
interprofessional cooperation should manifest themselves
as rules for interprofessional interaction within the unit.
Findings from qualitative research support the notion that a
common understanding and perception of mutual necessity
among nurseYphysician co-leaders can help to align distinct
professional agendas (Clausen et al., 2017). Therefore,
expanding on the function of expectations and the
behavior of leaders for team members_ attitudes and
behaviors, we hypothesize the following:
Hypothesis 2. The extent to which nurse and physician co-
leaders share goals positively influences team norms
toward interprofessional cooperation among nurses and
physicians.
Patient safety is affected by cooperation between nurses
and physicians, as suggested by research linking norms that
support the open communication of safety concerns to
safety climate among hospital staff (Zaheer, Ginsburg,
Chuang, & Grace, 2015). Norms toward interprofessional
cooperation may comprise the exchange of information
and the integration of complementary bases of knowledge
or specialized skills. In the case of nurses and physicians,
interprofessional cooperative norms should lead to increased
interprofessional exchange that values both the view of
nurses and physicians. Particularly, cooperation should
help to overcome educational or psychological barriers for
information sharing, thereby supporting the effectiveness of
the whole team (Weller et al., 2014). In support of this,
Chatman and Flynn (2001) showed that cooperative
norms in a team predict team effectiveness and efficiency in
problem solving.Conversely, not sharing information is the
opposite of safety-related behavior and may be traced back
to prevailing professional boundaries (Weller et al., 2014).
As a consequence, obstacles to open communication
among both professions are reduced, leading to increased
safety-relevant behavior within the team. We thus argue:
Hypothesis 3. Team norms toward interprofessional
cooperation among nurses and physicians positively affect
safety climate.
Finally, by logical expansion of Hypotheses 1Y3 above,
the effect of the leaders_ shared goals on safety climate
should result from the strengthening of cooperative norms
among team members. Through their impact on norms
toward interprofessional cooperation, co-leaders should
foster the shared perception of safety as a priority among
team members. Because other explanations exist through
which leaders can impact a unit_s safety climate, this
relationship should be partially mediated. For example,
safety-associated programs and policies, such as available
training and equipment, have also been identified as
predictors that support the priority for safety as perceived by
workers (DeJoy et al., 2004). Furthermore, practices such as
leadership walk rounds have been shown to be positively
associatedwith a unit_s safety climate (Frankel et al., 2008).
We therefore argue the following:
Hypothesis 4. The positive relationship between the
extent to which nurse and physician co-leaders share goals
and safety climate is partially mediated by cooperative
norms between nurses and physicians.
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Method
Study Sample
We conducted a survey in German NICUs between
September 2015 andAugust 2016.To identifymembers of our
population, we used public reports and web-based searches.
A total number of 224 NICUs in Germany was identified,
as well as the corresponding nurse and physician leaders.
For those units whereweb searches revealed no information
on leadership positions, telephone calls were made to ask
for the respective nurse and/or physician leader. In a next
step, both leaders were approached separately and invited
to take part in our study. This approach ensured that the co-
leadership structure was recognized from the outset of the
study and that both professions felt equally valued. More-
over, each leader was able to decide independently whether
or not theNICU should participate in our study because valid
participation required written consent from both leaders. In
86 of the 224 approached NICUs, both leaders agreed to
participate in our study, which corresponds to a 38% response
rate. A completed consent form from either a nurse or a
physician leaderwas received from12NICUs. In 8 of these 12
cases, the nurse leader responded; hence, the response rate
to our study was slightly higher among nurse leaders.
In the written consent form, each of the two leaders
stated the number of corresponding staff members, that
is, nurses or physicians who were working in the NICU
with at least 50% of a full-time equivalent. A package that
contained the corresponding number of team question-
naires was then sent to the respective leader of each
profession, with the request to distribute the team surveys
during meetings of the respective group. Aside from team
questionnaires, each leader received a personalized leader
questionnaire. We used different surveys for leaders and
team members. To account for different demographics
(e.g., nurses in Germany usually complete vocational
training, whereas physicians study in universities) and
different structural characteristics, we also had a nursing
version and a physician version of each survey. Because of
the hierarchical structure of hospitals, physicians and
nurses know who their respective leader is. In line with
previous research in similar settings (e.g., Schiffinger,
Latzke, & Steyrer, 2016; Steyrer et al., 2013) and because
all members of each professional group executed similar
tasks, our team questionnaire addressed all nursing as well
as physician staff members. Note that, in contrast to other
countries such as the United States, most physicians
working in German hospitals, including the heads of
clinical units, are hospital employees. Participation in the
survey was voluntary, and confidentiality was guaranteed
by invention of an independently operating data trust
unit that managed survey responses. Postal reminders
were sent to each of the unit leaders at 3 points in time.
Of the 86 units that agreed to participate, 76 physi-
cian leaders and 78 nurse leaders responded to our leader
survey. In addition, we received team survey responses
from 496 physician staff who were assigned to 80 diffe-
rent units and 1,406 valid responses from nursing staff
working at 82 different units. Ten units were excluded
from analyses because only the respective physician or
nurse leader responded, leaving 72 units with complete co-
leader responses. To avoid biased estimates due to incomplete
data, we checked whether some units exhibited insufficient
response rates using Dawson_s (2003) selection rate. We
followed prior studies (e.g., Richter, West, Van Dick, &
Dawson, 2006) in choosing a cutoff selection rate
(e.32)Vwhich ensures that the data from the sample
correlate with true scores to .95 or higher. No units were
excluded based on this criterion. However, one unit had to
be excluded because, for reasons unknown, only physician
staff had completed questionnaires. To test whether a higher
response rate was related to higher safety climate scores, the
response rate per unit was correlated with our measure of
safety climate in the sample. The correlation (r = .08) was
not significant, which indicates that units with a high/low
response rate did not significantly differ in their per-
ception of safety climate. Estimation requirements further
reduced our data set by one unit. Specifically, to avoid
biased estimates, we excluded one additional unit from
subsequent analysis because the estimated fitted values in
the final ordinary least squares model did not fall into the
0Y1 bound to which our dependent variable was limited
(Horrace & Oaxaca, 2006).
The final sample consists of 70 NICUs, each with a
co-leadership dyad that comprises the leading nurse and
the leading physician. Overall, the team sample encom-
passes responses from 1,182 nurses and 440 physicians
from 70 NICUs, with an average of 23 responses and an
average response rate of 53% (min: 22%, max: 88%) per
unit. Compared to the total number of eligible staff in
these NICUs, 59% of all physician staff and 49% of all
nursing staff returned a valid questionnaire. Ethics approval
for our study was obtained from the ethical board at the
University Hospital of Cologne.
Measures
Because our hypotheses focus on the co-leaders of a NICU
and the NICU team, our single level of analysis was the
NICU. We measured our study variables using scales that
have been developed and applied in previous research. The
team surveys and the leader surveys were pretested to ensure
applicability and understandability. The team survey was
pretested during interviews with nursing and physician staff
from pediatrics, following a think-aloud approach (Collins,
2003). The same applied to the leader survey, which was
pretested with active and retired nurse and physician
leaders. Because our variables reflect unit-level measures,
4 Health Care Management Review Month & 2018
variables had to be aggregated at the NICU level prior to
hypothesis testing. To justify aggregation at the level of the
co-leader dyad or the NICU, we calculated intraclass
correlation coefficients ICC(1) and ICC(2) (Bliese, 2000).
Moreover, the average within-group interrater agreement
rWG(J) among all units, based on James, Demaree, andWolf
(1984), was calculated to assess the consensus of ratings and
to infer the presence of a shared perception among the staff
members. For each scale, internal consistencywas assessed by
Cronbach_s alpha. Table 1 provides an overview on the results
of the analysis of variance (ANOVA) and the correspond-
ing values for ICC(1) and ICC(2) for each of the scales.
Shared goals. We measured shared goals using a per-
ceptual measureVthat is, we measured the degree to which
the nurse and physician leaders perceived that they mutually
agree on common goals in general and hold common visions
and ambitions for the NICU.We slightly adapted a German-
language scale developed byHannemann-Weber and Schultz
(2014), meaning that items were rephrased to reference the
nurse and/or physician leader on the NICU. The scale
comprised four items that were measured on a 7-point
Likert scale, ranging from 1 (strongly disagree) to 7 (strongly
agree), for example, BThe nurse and physician leader on this
NICU share the same ambitions and visions at work.[ The
items did not target any specific goal dimension (e.g., safety
goals), and each of the two leaders rated the four items
independently within the respective leader survey. The
scale showed sufficient internal consistency (! = .88) and
good interrater agreement with rWG(J) = .88. Interrater
reliability and agreement were examined in order to justify
aggregation of each co-leader_s composite score at the unit
of analysis, that is, the dyad level. The one-way ANOVA,
F(69, 70) = 1.54, p = .038, demonstrated a significant
amount of variance between the units with an ICC(1) of
.21 and an ICC(2) of .35. Despite sufficient between-unit
variance, the ICC(2) is comparatively lowVa phenomenon
that is known in the organizational behavior literature,
often resulting from strong cultures (such as professional
norms) impacting all groups in the sample (Chen &
Bliese, 2002). The mean level of shared goals for a unit
was calculated as the average of the nurse and physician
leaders_ scale composite score.
Cooperative norms. Cooperative norms measured the
degree to which employees perceived that cooperation
between the nursing and physician staff was valued and
expected. The 5-item scale was developed by Chatman
and Flynn (2001) and translated into German by in-depth
discussion with a bilingual (German/English) psychologist
with expertise in item translation. In order to measure the
respondents_ perceptions of norms toward interprofessional
cooperation in particular, slight adaptations were made to the
original scale. More precisely, instead of referencing the
team as a whole, our items targeted cooperation between
the nurses and physicians working at the respective NICU.
For example, one item asked whether BThere is a high level
of cooperation among the members of the medical and the
nursing service.[ Respondents rated their perception on a
7-point Likert scale, ranging from 1 (completely disagree)
to 7 (completely agree). The results of the ANOVA were
F(69, 1552) = 5.19, p G .001, with an ICC(1) at .15 and
an ICC(2) of .81. The scale showed acceptable internal
consistency (! = .78) and good interrater agreement with
rWG(J) =.86. Based on these results for interrater agreement
and interrater reliability, individual-level scores of nursing
and physician staff members were aggregated at the unit
level.
Safety climate. Strictly in line with past research in
neonatal intensive care settings (e.g., Profit et al., 2011),
safety climateVour dependent variableVwas measured
as the percentage of positive responses toward safety climate
within eachNICU, using the 7-item scale within the Safety
AttitudesQuestionnaire developed by Sexton et al. (2006),
in the German language version by Zimmermann et al.
(2013). For example, respondents rated the statement BIn
this NICU, it is difficult to discuss mistakes[ on a 7-point
Likert scale, with 1 reflecting complete disagreement and
7 denoting complete agreement. The scale showed sufficient
internal consistency (! = .83) with good interrater
agreement with rWG(J) = .86. The one-way ANOVA,
F(69, 1552) = 5.17, p G .001, with an ICC(1) = .15 and
ICC(2) = .81, supports our intention to calculate a safety
climate score for each NICU and search for factors that
explain variance across units. In order to calculate the
Table 1
Scales used in the questionnaires, their structure and psychometric properties (N = 70)
Construct/scale Survey No. items ICC(1) ICC(2) F-value ANOVA p-Value ANOVA
Shared goals Leader survey 4 .21 .35 1.54 .038
Cooperative norms Team survey 5 .15 .81 5.19 G.001
Safety climate Team survey 7 .15 .81 5.17 G.001
Note. ICC = intraclass correlation; ANOVA = analysis of variance.
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percentage of positive responses as a unit-level measure,
initial scale computation instructions were adapted to our
7-point scale. Specifically, based on Safety Attitudes
Questionnaire computation instructions, we first calculated
a composition score for each individual team member by
calculating the items-based mean values. Second, each
respondent_s score on this scale was transferred into a score
that ranged between 0 (equals 1 on the 7-point Likert scale)
and 100 (equals 7 on the 7-point Likert scale). A positive
perception of safety climate required a scale score that was
at least 75, which corresponds to a respondent_s composition
score of 5.5 on the scale. The final measure at the NICU
level was created by taking the percentage of positive
responses to safety climate within each unit, which was
normalized to an interval scale ranging from 0 to 1.
Control variables. We added additional covariates to
our model to control for possible confounding effects that
relate to the characteristics of the unit or the co-leaders.
First, patient volume is a much-debated quantity in neonatal
care of very low birth weight infants due to its possible
association with outcomes such as mortality. We therefore
used the physician leader_s report on the number of cases
treated in 2014 with an age equal to or below 28 days as a
control variable at the NICU level. In three cases, NICUs
were eligible for inclusion in our study sample but had
missing values in 2014. To retain theseNICUs for ourmodel
estimation, we predicted the values on this variable by using
regression imputation. Second, research suggests that the
physicians_ and nurses_ perceptions of safety culture differ,
with nurses reporting lower levels of safety culture (e.g., Profit
et al., 2011). In order to account for differing perceptions
among nurses and physicians, we added the share of the
physician population working at the NICU as a control
variable at theNICU level. Third, team size was included as
a control variable because of the possibly inhibiting effect
the number of team members might have on leadership
activities and teamwork (e.g., Chatman & Flynn, 2001).
Team size was measured as the number of nurses and
physicians working at the NICU, as stated by the nurse and
physician leaders in the respective questionnaires. Fourth,
the literature suggests that teams pass several stages of team
development across time and that higher stages of development
are associated with improved teamwork (Wheelan, Burchill,
& Tilin, 2003). The median tenure of team members in the
NICU was added as a control variable to account for the
effects of higher developmental states on teamwork and
safety behavior. At the level of the co-leaders, we included
the average tenure of the leadership dyad in years as covariate.
Statistical Model
Multivariate regression analyses were applied to test our
hypotheses. We used z-standardized transformations for
all independent variables that were included in our three
regressionmodels.Model 1was estimated to test the relationship
between shared goals of the nurse and physician co-leaders
and safety climate among the nursing and physician team.
Cooperative norms were regressed on leaders_ shared goals
in Model 2 to test for our second hypothesis. Model 3
extended Model 1 by including cooperative norms as an
additional explanatory variable. This model was estimated
to test our third hypothesis, proposing an effect of co-
operative norms on safety climate. All regressions were
estimated using the regression commandwith robust standard
errors implemented in Stata Version 14.
Hypothesis 4 was tested following the requirements for
mediation formulated by Baron and Kenny (1986). Partial
mediation can be assumed if inclusion of the mediating
variable causes a significant reduction in the direct effect
(here: extent of shared goals on safety climate). To test for
partial mediation, the difference in the shared goals
coefficient between Model 1 and Model 3 was tested for
significance by using seemingly unrelated postestimation.
As suggested, additional tests for mediationwere conducted
in order to assess the strength of the indirect effect (Preacher
& Hayes, 2004). These tests comprised a Sobel test for
mediation with and without bootstrapped confidence in-
tervals (CIs) with 1,000 replications. Bootstrapped CIs can
provide a more valid estimate compared to the standard
procedure, because the indirect effect is computed by
repeatedly drawing a total of 1,000 random samples from
the data set (Preacher & Hayes, 2004).
Because the mediator and dependent variable in our
data both reflect responses from NICU nursing and physi-
cian team members, common method variance could bias
our analysis. To address this issue, we followed previous
survey-based research (e.g., Schiffinger et al., 2016) and
conducted additional robustness tests to check for a possible
single-source bias.We used four different procedures to split
each NICU into two halves and calculated each of the two
variables by using one half-unit. First, each observation in
each NICU was assigned a random number; these obser-
vations were then sorted in ascending order. Then, based
on the random numbers, the NICU was split into a lower
half and an upper half. Second, we assigned running numbers
to the observations in the sample and split each NICU into
two halves by pooling odd and even numbers. Third, we
generated two groups within each NICU by creating a new
variable that selected 50% of all observations within each
NICU based on random numbers. This procedure was
repeated onemore time to build a fourth sample.Model 3 was
rerun for each of these split samples to test whether the
proposed relationships between the mediator and dependent
variable remained statistically significant.
In addition, as our safety climate variable was range-
limited (0Y1), we applied a fractional response regression
modeling (Papke & Wooldridge, 1996) as an additional
robustness check to estimate the effects of shared goals
and cooperative norms on safety climate (Model 3). Fractional
probit regression estimates the predicted values on a probit
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function and hence ensures that the predicted values are
between 0 and 1.
Results
Table 2 shows the means, standard deviations, and corre-
lations for all variables. Bivariate analyses showed signif-
icant correlations of the safety climate with both
cooperative norms (r = .69, p G .001) and shared goals (r
= .35, p= .003) and betweenNICU cases and team size (r =
.52, p G .001). The variance inflation factor for the
independent variables across all models did not exceed 1.62
with a mean variance inflation factor of 1.30 across all
explanatory variables, suggesting that multicollinearity was
not a problem in our data.
Results for the three regression models are shown in
Table 3. Our first hypothesis was supported by Model 1,
which showed a significant and positive relationship be-
tween shared goals among co-leaders and team perceptions
of safety climate (0.07, p = .001). Model 2 confirmed our
second hypothesis by revealing a positive and significant
linkage between the co-leaders_ shared goals and cooper-
ative norms (0.13, p = .019).
Model 3 extendedModel 1 by adding cooperative norms as
an additional variable. Comparison of bothmodels based on a
likelihood ratio test confirmed that including cooperative
norms as a predictor variable led to a significant improvement
in model fit (#2diff = 33.57, p G .001). Model 3 estimated a
strong positive linkage between cooperative norms and safety
climate (0.11, p G .001), which provided support for our third
hypothesis as well as the mediation assumption stated above.
Finally, Table 3 illustrates the drop in significance for
the shared goals coefficient from p = .001 (0.07) in the
model without cooperative norms to p = .033 (0.04) in
Table 2
Descriptive statistics and variable correlations (N = 70)
Variable M SD 1 2 3 4 5 6 7
1. Safety climate 0.34 0.2
2. Cooperative norms 5.4 0.46 .69***
3. Shared goals 5.7 0.8 .35** .31*
4. Co-leader tenure (years) 6.3 5.2 .29* .19 j.09
5. NICU cases 383 162 j.26* j.19 j.27* .11
6. Team size (heads) 45 14 j.30* j.24* j.24* j.07 .52***
7. Team tenure (years) 6.5 3.7 .28* .09 j.16 .31** j.04 .06
8. Unit share of physicians 0.25 0.09 j.02 .03 .07 j.13 j.19 j.33** j.13
Note. NICU = neonatal intensive care unit.
*p G .05. **p G .01. ***p G .001.
Table 3
Results of the multivariate regression analyses (N = 70)
Variable
Model 1
(DV: Safety climate)
Model 2
(DV: Cooperative norms)
Model 3
(DV: Safety climate)
Shared goals 0.07** (0.02) 0.13* (0.06) 0.04* (0.02)
Co-leader tenure (years) 0.05 (0.04) 0.08 (0.07) 0.03 (0.02)
NICU cases j0.02 (0.02) j0.03 (0.06) j0.01 (0.02)
Team size (heads) j0.04# (0.02) j0.06 (0.05) j0.02 (0.02)
Team tenure (years) 0.05* (0.02) 0.04 (0.05) 0.04* (0.02)
Unit share of physicians j0.01 (0.02) j0.01 (0.05) j0.01 (0.02)
Cooperative norms 0.11*** (0.02)
Observations 70 70 70
Adjusted R2 0.28 0.09 0.54
Change in model fit (p value) G.001
Note. Ordinary least square regression; robust standard errors are in parentheses. DV = dependent variable; NICU = neonatal intensive care
unit.
#p G .10. *p G .05. **p G .01. ***p G .001 (two-tailed).
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Model 3, which included cooperative norms as predictor.
Postestimation analyses (not reported in Table 3) based
on seemingly unrelated estimations revealed that both
coefficients were significantly different (p = .027). This
provided strong evidence regarding our fourth hypothesis
about partial mediation. In line with this, the results of
the Sobel test for mediation showed a significant indirect
path (p = .027) for the effect of shared goals on safety
climate, with 47% of the total effect being mediated.
Bootstrapping results underscored evidence for the indirect
path (0.03, p = .042) with a 95% bias-corrected CI [0.01,
0.07] that did not include zero. Thus, the results provided
statistical support for the mediation hypothesis (see also
Figure 1). Analyses based on fractional response regression
confirmed both a drop in the shared goals coefficient from
Model 1 (0.19, p G .001) toModel 3 (0.10, p= .028), as well
as the significant association between cooperative norms
and safety climate in Model 3 (0.32, p G .001).
To adjust our results from a potential single-source
bias, we used four different split-samples and calculated
the mediator and dependent variable based on each of
these samples. Model 3 was estimated based on the split-
sample variables to test the significance of the relation-
ship between cooperative norms and safety climate. All
analyses confirmed our previous findings, estimating a
positive and significant relationship between cooperative
norms and safety climate in all of the four split samples.
These results were confirmed when running the split-
sample analyses by use of fractional response modeling.
Discussion
The aim of this article was to examine the role of shared
goals between complementary co-leaders on cooperative
norms and safety climate among intensive care unit staff.
We found that the extent of shared goals between co-
leaders in NICUs had an impact on safety climate at the
frontline of service provision. In addition, we identified
team norms toward interprofessional cooperation among
unit teams as a mediating mechanism that partially ex-
plained the co-leaderYclimate relationship. Hence, our
results make a general contribution to calls for research
to shed light on boundary conditions for effective co-
leaders (Denis et al., 2012), placing emphasis on the
benefits of the interprofessional co-leaders_ shared goals.
Moreover, we believe that our results are relevant to
NICUs. Previous research that studied a comprehensive
safety program in intensive care units suggests a rise by 10
percentage points in safety climate as relevant increase
(Sexton et al., 2011). The results of our linear estimation
suggest that increasing team cooperative norms by .46 (1
SD) on a 7-point Likert scale was associated with a rise in
positive perceptions of safety climate by 11 percentage points
among the unit staff.
Our findings indicate that in cases where plurality
among leaders is Bmore structurally embedded[ (Denis et al.,
2012, p. 231)Vas it is usually the case in interprofessional
teamsVin the form of complementary leadership of hosp-
ital units, future research should consider to include the two
formal leaders. This might particularly apply if the pro-
fessional backgrounds in the co-leadership dyad resemble
the interdisciplinary workforce at the unit. In particular,
mutual alignment and agreement about what is important
for work might help co-leaders to make minor decisions
individually andmore quickly, without approaching the fellow
co-leader, but still comply with the principle of speaking
with one voice (Thude et al., 2017). Thereby, alignment
could support co-leaders to pursue differentiation in
practice and evolve as an influential leadership constella-
tion (Denis et al., 2010). Ultimately, our study stresses that
a perception of mutual alignment between both leaders is
not only important for dynamics and processes within the
dyad (Clausen et al., 2017) but can positively affect team
members at the NICU.
Figure 1
Partially mediated impact of shared goals on safety climate
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Qualitative research points at several more dimensions
that could influence how co-leaders work together (e.g.,
Clausen et al., 2017; Thude et al., 2017). It would, therefore,
be interesting for future research to examine quantitatively if
and how other configurations of co-leaders can affect the
work of interprofessional teams in hospitals.
By examining the mediating effect of cooperative team
norms, our results identify a teamwork mechanism through
which these pairs possibly support patient safety. Because
our results suggest a partial mediation, other factors besides
cooperative norms, such as unit norms of openness (Zaheer
et al., 2015), could also explain the positive association
between co-leaders_ shared goals and safety climate.
Moreover, our findings complement prior research that
studied antecedents of safety climate and cooperative norms
among teams. First, our results highlight the importance of
relational factors as antecedents for the perceived impor-
tance of safety, which had already been suggested by previous
research that considered the leaderYmember relationship
quality (Hofmann & Morgeson, 1999). Second, previous re-
search, for instance, points out that homogeneity with regard
to the teammembers_ demographic characteristics (Chatman
& Flynn, 2001) has the potential to foster cooperative norms.
Besides those factors, our findings propose that relational
factors should be a promising avenue for further research on
the emergence of cooperative norms and safety climate.
Our study has several limitations that should be taken
into account when interpreting our results. First, because
of the design of our study, we are not able to draw causal
inferences for the proposed relationships. Second, because
of part-time job models, formal leadership was assigned to
more than one nurse or physician in some cases. In these
cases, we proposed basing the decision about who should
participate in our study on the level of interaction with the
respective co-leading counterpart. As a consequence, the
design of our study might have not completely captured all
co-leaders within the NICU. Nevertheless, our approach
allowed us to include the two most important co-leaders in
those cases with formal leadership assigned to more than
two people. Third, compared to a larger and representative
sample covering about 60% of all perinatal centers in
Germany (Blum, 2016), our sample contains NICUs that
were equipped with a higher number of treatment and
surveillance beds, treated more cases per year, and employed
a higher number of nursing staff full-time equivalents. This
may suggest that larger perinatal centers are overrepresented
in our sample.
Finally, our findings are derived from studying NICUs
in German hospitals. NICUs differ from other hospital
units regarding structural and personnel characteristics,
for example, staff-to-patient ratios. Past research showed
that themean percentage of positive responses of theNICU
safety climate exceeds those in adult intensive care units (Profit
et al., 2011). Nevertheless, we believe our findings have impli-
cations for other settings than NICUs, as discussed below.
Practice Implications
Our results offer valuable implications for clinical units in
general in hospitals, as well as for hospitals outside Germany.
Clinical leadership is critical for an effective teamwork in
these units, particularly in environments that face a high
clinical uncertainty and complexity (e.g., Manser, 2009).
Our findings provide valuable implications for practice by
suggesting configurations among co-leaders as crucial fac-
tors for the management of interprofessional cooperation
among team members. Furthermore, patient safety is an
important issue inhospital units across disciplines andnations,
placing the general emphasis on the identified relationship
between co-leaders_ shared goals, team cooperative norms,
and safety climate. Drawing on our mediation model, hos-
pitals striving to implement a safety climate should create a
perception of common understanding and vision between
the leading nurse and the leading physician. Strategies to
achieve these aims may comprise leadership team training
(Singer et al., 2011) that complements traditional team
training approaches. In particular, joint development
programs for leading nurses and physicians may have the
potential to build a solid base for interprofessional co-
leadership.
In closing, we would like to point out that cooperation
among team members is a perpetual topic in health care
practice and the related literature (e.g., Manser, 2009;
Weller et al., 2014). Our results stress the importance for
team norms that provide expectations about appropriate
behavior for system members. Co-leaders should acknowl-
edge their fundamental role in influencing these norms.
Furthermore, the top management of hospitals should be
aware of the high importance of middle management
performed by nurseYphysician co-leaders and the poten-
tial of these leadershipdyads for interprofessional cooperation
and, in turn, for patient safety.
Acknowledgments
We would like to thank all the nurses and physicians who
participated in our study, as well as Bernhard Roth, Professor
Emeritus at the Department of Neonatology and Pediatric
Intensive Care, University Hospital of Cologne, and Kyriakos
Martakis, MD, Children_s and Adolescent_s Hospital,
University Hospital of Cologne, for their valuable feedback
on our study design and earlier versions of this manuscript.
References
Baron, R. M., & Kenny, D. A. (1986). The moderatorYmediator
variable distinction in social psychological research: Conceptual,
strategic, and statistical considerations. Journal of Personality
and Social Psychology, 51(6), 1173Y1182.
Bliese, P. D. (2000).Within-group agreement, non-independence,
and reliability: Implications for data aggregation and analysis. In
Klein, K. J.,&Kozlowski, S.W. J. (Eds.),Amultilevel approach to
Leaders_ Shared Goals and Unit Safety Climate 9
theory and research in organizations: Contextual, temporal, and
emergent processes (pp. 349Y381). San Francisco, CA: Jossey-Bass.
Blum,K. (2016). 2. Perinatalbefragung zur pflegerischen Strukturqualit.t
[2nd Perinatal survey on the structural quality of nursing care].
Retrieved from the Deutsches Krankenhaus Institut [German
Hospital Institute] website: https://www.dki.de/sites/default/files/
publikationen/2016_09_08_zweite_perinatalbefragung_finale_
fassung.pdf
Chatman, J. A., & Flynn, F. J. (2001). The influence of demographic
heterogeneity on the emergence and consequences of cooperative
norms in work teams. Academy of Management Journal, 44(5),
956Y974.
Chen, G., & Bliese, P. D. (2002). The role of different levels of
leadership in predicting self- and collective efficacy: Evidence
for discontinuity. Journal of Applied Psychology, 87(3), 549Y556.
Chow, W. S., & Chan, L. S. (2008). Social network, social
trust and shared goals in organizational knowledge sharing.
Information & Management, 45(7), 458Y465.
Clausen, C., Lavoie-Tremblay, M., Purden, M., Lamothe, L.,
Ezer, H., & McVey, L. (2017). Intentional partnering: A
grounded theory study on developing effective partnerships
among nurse and physician managers as they co-lead in an
evolving healthcare system. Journal of Advanced Nursing, 73(9),
2156Y2166.
Collins, D. (2003). Pretesting survey instruments: An overview
of cognitive methods.Quality of Life Research, 12(3), 229Y238.
Dawson, J. F. (2003). Do we have enough? The accuracy of
incomplete data from small groups. Academy of Management
Best Paper Proceedings.
DeJoy, D. M., Schaffer, B. S., Wilson, M. G., Vandenberg, R. J.,
& Butts, M. M. (2004). Creating safer workplaces: Assessing
the determinants and role of safety climate. Journal of Safety
Research, 35(1), 81Y90.
Denis, J.-L., Langley, A., & Rouleau, L. (2010). The practice
of leadership in the messy world of organizations. Leadership,
6(1), 67Y88.
Denis, J.-L., Langley, A., & Sergi, V. (2012). Leadership in the
plural. Academy of Management Annals, 6(1), 211Y283.
Feldman, D. C. (1984). The development and enforcement of
group norms. Academy of Management Review, 9(1), 47Y53.
Frankel, A., Grillo, S. P., Pittman,M., Thomas, E. J., Horowitz, L.,
Page, M., & Sexton, B. (2008). Revealing and resolving patient
safety defects: The impact of leadershipWalkRounds on frontline
caregiver assessments of patient safety.Health Services Research,
43(6), 2050Y2066.
Garman, A. N., Leach, D. C., & Spector, N. (2006).Worldviews
in collision: Conflict and collaboration across professional
lines. Journal of Organizational Behavior, 27(7), 829Y849.
Hackman, J. R. (1992). Group influences on individuals in
organizations. In Dunnette, M. D., & Hough, L. M. (Eds.),
Handbook of industrial and organizational psychology (Vol. 3, pp.
199Y267). Paolo Alto, CA: Consulting Psychologists Press.
Hannemann-Weber, H., & Schultz, C. (2014). The impact of health
care professionals_ service orientation on patients_ innovative
behavior. Health Care Management Review, 39(4), 329Y339.
Hofmann, D. A., & Morgeson, F. P. (1999). Safety-related
behavior as a social exchange: The role of perceived organiza-
tional support and leaderYmember exchange. Journal of Applied
Psychology, 84(2), 286Y296.
Horrace, W. C., & Oaxaca, R. L. (2006). Results on the bias
and inconsistency of ordinary least squares for the linear
probability model. Economics Letters, 90(3), 321Y327.
James, L. R., Demaree, R. G., & Wolf, G. (1984). Estimating
within-group interrater reliability with and without response
bias. Journal of Applied Psychology, 69(1), 85Y98.
Locke, E. A., & Latham, G. P. (2002). Building a practically
useful theory of goal setting and task motivation. A 35-year
odyssey. American Psychologist, 57(9), 705Y717.
Manser, T. (2009). Teamwork and patient safety in dynamic domains
of healthcare: A review of the literature. Acta Anaesthesiologica
Scandinavica, 53(2), 143Y151.
Papke, L. E., & Wooldridge, J. M. (1996). Econometric
methods for fractional response variables with an applica-
tion to 401 (k) plan participation rates. Journal of Applied
Econometrics, 11(6), 619Y632.
Preacher, K. J., &Hayes, A. F. (2004). SPSS and SAS procedures
for estimating indirect effects in simple mediation models.
Behavior Research Methods, Instruments, & Computers, 36(4),
717Y731.
Profit, J., Etchegaray, J., Petersen, L. A., Sexton, J. B., Hysong,
S. J., Mei, M., & Thomas, E. J. (2011). Neonatal intensive
care unit safety culture varies widely. Archives of Disease in
Childhood-Fetal and Neonatal Edition, 97(2), F120YF126.
Richter, A. W., West, M. A., Van Dick, R., & Dawson, J. F.
(2006). Boundary spanners_ identification, intergroup con-
tact, and effective intergroup relations. Academy of Manage-
ment Journal, 49(6), 1252Y1269.
Schiffinger, M., Latzke, M., & Steyrer, J. (2016). Two sides of
the safety coin?: How patient engagement and safety climate
jointly affect error occurrence in hospital units. Health Care
Management Review, 41(4), 356Y367.
Sexton, J. B., Berenholtz, S. M., Goeschel, C. A., Watson, S. R.,
Holzmueller, C. G., Thompson, D.A.,I Pronovost, P. J. (2011).
Assessing and improving safety climate in a large cohort of
intensive care units. Critical Care Medicine, 39(5), 934Y939.
Sexton, J. B.,Helmreich,R. L.,Neilands, T.B., Rowan,K.,Vella,K.,
Boyden, J., I Thomas, E. J. (2006). The safety attitudes
questionnaire: Psychometric properties, benchmarking data, and
emerging research. BMC Health Services Research, 6, 44Y54.
Singer, S. J., Hayes, J., Cooper, J. B., Vogt, J. W., Sales, M.,
Aristidou, A., I Meyer, G. S. (2011). A case for safety
leadership team training of hospital managers. Health Care
Management Review, 36(2), 188Y200.
Singer, S., Lin, S., Falwell, A., Gaba, D., & Baker, L. (2009).
Relationship of safety climate and safety performance in
hospitals. Health Services Research, 44(2 Pt. 1), 399Y421.
Steyrer, J., Schiffinger, M., Huber, C., Valentin, A., & Strunk, G.
(2013). Attitude is everything?: The impact of workload, safety
climate, and safety tools on medical errors: A study of intensive
care units. Health Care Management Review, 38(4), 306Y316.
Taggar, S., & Ellis, R. (2007). The role of leaders in shaping
formal team norms. The Leadership Quarterly, 18(2), 105Y120.
Thude, B. R., Thomsen, S. E., Stenager, E., & Hollnagel, E.
(2017). Dual leadership in a hospital practice. Leadership in
Health Services, 30(1), 101Y112.
Weller, J., Boyd, M., & Cumin, D. (2014). Teams, tribes and
patient safety: Overcoming barriers to effective teamwork in
healthcare. Postgraduate Medical Journal, 90, 149Y154.
Wheelan, S. A., Burchill, C. N., & Tilin, F. (2003). The link
between teamwork and patients_ outcomes in intensive care
units. American Journal of Critical Care, 12(6), 527Y534.
Zaheer, S., Ginsburg, L., Chuang, Y. T., & Grace, S. L. (2015).
Patient safety climate (PSC) perceptions of frontline staff in
acute care hospitals: Examining the role of ease of reporting,
10 Health Care Management Review Month & 2018
unit norms of openness, and participative leadership. Health
Care Management Review, 40(1), 13Y23.
Zimmermann, N., K[ng, K., Sereika, S. M., Engberg, S., Sexton,
B.,&Schwendimann,R. (2013).Assessing theSafetyAttitudes
Questionnaire (SAQ), German language version in Swiss
university hospitalsVA validation study. BMC Health Services
Research, 13, 347Y358.
Zohar, D. (1980). Safety climate in industrial organizations:
Theoretical and applied implications. Journal of Applied
Psychology, 65(1), 96Y102.
Zohar, D. M., & Hofmann, D. A. (2012). Organizational
culture and climate. In Kozlowski, S. W. J. (Ed.), The Oxford
handbook of organizational psychology (Vol. 1, pp. 643Y666).
New York, NY: Oxford University Press.
Leaders_ Shared Goals and Unit Safety Climate 11
